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Risk assessment of Cd in paddy soil and rice sample collected
from an industrial park of Xiangtan
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Abstract Used the single factor index method and the potential ecological risk index were used to valuate Cd pollution and its
potential risk in paddy soils around an industrial park in Xiangtan. The human health for a local adult also was analyzed. The
results showed that the ranges of concentrations of Cd in soils were 1.27-4.22 mg/kg, indicating those paddy soils were suffered
heavy Cd contamination. The potential ecological risk factors(E;)for Cd in the soils were more than 320, demonstrating soil Cd
contamination around industrial area. The hazard quotient of Cd in rice growth in those contaminated paddy soils ranged from
1.61-7.44, indicating that the potential health risk of Cd pollution was obvious. The local adult who consumed the contaminated

rice was suffered from Cd pollution.
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Table 1 Total concentrations and pollution index of Cd in the paddy soils
GPS cd o Pi GPS cd o Pi
[(mgkg™) /(mgkg™ )
1 N27°54.570" E112°58.381' 1.90 8.33 11 N27°54.732' E112°58.341' 1.93 8.46
2 N27°54.551" E112°58.342' 1.27 5.57 12 N27°54.752' E112°58.341' 2.18 9.56
3 N27°54.603' E112°58.358' 2.15 9.43 13 N27°54.739" E112°58.352' 2.55 11.18
4 N27°54.584' E112°58.323' 1.33 5.83 14 N27°54.765' E112°58.384' 2.50 10.96
5 N27°54.650' E112°58.326' 2.29 10.04 15 N27°54.756' E112°58.394' 2.10 9.21
6 N27°54.635' E112°58.287' 2.06 9.04 16 N27°54.722' E112°58.390 1.76 7.72
7 N27°54.686' E112°58.296 245 10.75 17 N27°54.736' E112°58.417' 2.27 9.96
8 N27°54.669' E112°58.263' 2.26 9.91 18 N27°54.712' E112°58.737' 1.67 7.32
9 N27°54.695' E112°58.325' 2.13 9.34 19 N27°54.679' E112°58.413' 4.22 18.51
10 N27°54.726' E112°58.298' 2.15 9.43 20 N27°54.665' E112°58.438' 2.15 9.43
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Table 2 Assessment on potential ecological risk of heavy metals in the paddy soils
Fi E; Fi Ei
1 19.39 581.70 11 19.69 590.70
2 12.96 388.80 12 22.24 667.20
3 21.94 658.20 13 26.02 780.60
4 13.57 407.10 14 25.51 765.30
5 23.37 701.00 15 21.43 642.90
6 21.02 630.60 16 17.96 538.80
7 25.00 750.00 17 23.16 694.80
8 23.06 691.80 18 17.04 511.20
9 21.73 651.90 19 43.06 1291.80
10 21.94 658.20 20 21.94 658.20
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Table 3 ADD, HQ, vales and total concentrations of Cd in brown rice
Cd  /(mgkg' Cd  /(mgkg"
(mgkg™) (X?gggg) HO (mgkg™) (X?(?%g) HO
1 2.10 2.39 5.35 5.35 11 1.42 1.37 3.61 3.61
2 0.63 0.86 1.61 1.61 12 1.13 1.30 2.88 2.88
3 0.96 1.04 243 2.43 13 1.62 1.80 4.13 4.13
4 0.74 1.19 1.87 1.87 14 2.09 2.20 532 532
5 1.77 2.20 4.51 4.51 15 0.84 1.10 2.13 2.13
6 1.41 1.51 3.58 3.58 16 2.92 3.14 7.44 7.44
7 0.97 0.89 2.47 2.47 17 1.18 1.90 3.00 3.00
8 2.22 2.41 5.66 5.66 18 0.74 1.03 1.89 1.89
9 0.81 0.96 2.07 2.07 19 0.91 1.24 2.32 2.32
10 2.01 2.15 5.12 5.12 20 0.95 1.15 241 241
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